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(54) yCTPOflCTBO fl/lfl BbinPABJIEHHH 
OBCAflHOl/l KO/IOHHbl 
(57) M3o6peTeHne othocmtcw k He<t>T*Ho* m 
ra30BOM npoM-CTii w npeAHaaHaseHO a"h bw- 
npaB/ieHn« o6caA«OM ko/iohhw (OK). Ue/ib - 
noBwiueMne. HaAe>KH0CTM pa6oiw ycip-aa 3a 
cneT npeAOTBpameHun ero 3aK/iMHMB3HMfl b 
CKBaxviHe npn OAHoepeMeHHOu 3kohommh 
aHepropecypcoB aa cmct o6ecneseHMn B03- 
moxchocth yMenbiueHMq Kpymmero MOMema. 
fl/in 3Toro Kopnyc (K) 1 ydp-Ba MMeeT icoHMMe- 
CKwe rip a My to m o6paTHbie HanpaB/iaioujMe. a 
Ha ero HapyxHOii noBepxHoc™ Bbino/iweMbi 
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Ko/ibueBofl na3 2 n p3AM3AbHbie n33bi 10. flo- 
cneAHHe MMeiOT b nonepe^HOM ceMeHnn K 1 
paeHOMepHo M3MeHq»oiuyK)Cfl rnySwHy n^fl pa- 
Ana/ibHoro nepeMemeHMR poamkob (P) 5 m 6, 
KOTopwe pa3Meu^eHbi b na33x 10 c bo3mo>kho- 
CTbio p3Ana/ifcnoro nepeMemenMa. B KOAbue- 
bom naay 2 nocneAOoaie/ibHO c 

B03MO)KHOCTb»0 BpSUieHMfl OTHOCMTeAbHO npO- 

AOAbHOM ocm K 1 ycTa hob/1 eHW KO/ibqa 3. 4 m 8 
c nasaMM 9 na o6pamenHwx APyr k APyry no- 



BepxHocTsix, rAe pacnonoaceHbi Bwciynw. Ann- 
ua na3oe Ko/ieu 3. 4 m 8 b nonepeMHOM nnocKO- 
ctm K 1 paBHa Be/iMHMHe paAMSAbHoro 
nepeMememia P 5 m 6. Meacay KO/ibqaMn 3. 4 

M 8 C B03MO)KHOCTbK> Bp3meHMfl BOKpyr CB06M 

ocm pa3MetneH btopom p«a P 5 m 6, B c/iynae 

CMATMH OK H3 K3K0M-T0 ee yM3CTKe no BCdMy 

nepiiMeTpy Bwnp3B/ieHiie OK 6yAeT ocymecT- 
B/uiTbCfl HenocpeACTBeHHo BceMw MeTwpbMn P 
5 m 6. 4 ma. 



H306peTeHMe OTHOCMTCH K He<J>THHOM M 

ra30BOM npoMbiujneHHOCTM, a mmchho k ycT- 
poiiCTBaM aah BwnpaB/ieHM» o6caAHO* koaoh- 

hw. 

Ue/ibK) M3o6peTenMfl nsnnerca noBWiue- 5 

HUG H3A6JKH0CTH pa60Tbl yCTp0MCTB3 33 CMeT 

npeAOTBpau;eHii« ero 33KAMHMBaHM« b CKBa- 
Kune npn OAHOBpeMenHOM skohommu aHepro- 
pecypcoo 3a cnei o6ecneHeHnn yMeHbiueHM» 
KpyTniuero MOMenTa. 1 0 

Ha 4>nr. 1 cxeMaTMHHO H3o6paxeHo npeA* 
naraeMoe yCTpoBCTso; Ha 4>w\ 2 - pa3pe3 A-A 
na (Jmr. 1; Ha <J>Mr. 3 - pa3pe3 6-5 Ha <t>nr. 1; 
Ha <J>mi\ 4 - TpaeKTopnn nepeMetuennM oceft 15 
BpaiAenn» po/iMKOB, ncpeK3TbiB3ioiuMxc» no 

.CMHTOfi M HeCMHTOM CTeHK3M 06C3AHOM KOAOH- 
HW. 

YCTpOMCTBO COCTOMT M3 UMAMHApMHeCKOrO 

MMeiomero KOHMsecKyio npaMyio m o6paTHyio 20 
HanpaB/imomyK) Kopnyca 1, H3 HapywHOfi no- 

BepXHOCTM KOTOpOfO BbinO/IHeH KO/lbUeBOM 

ha3 2. rAe noc/ieAOBaTe/ibno pa3Meiuenbi un- 
/iMHApuMecKne KOHbus, BepxHee 3 11 HiixcHee 

4, Me^KAy KOTOpWMM yCTaHOB/lCHbl C B03MO)K- 25 

HOdbK) BpaiueHun Boxpyr CBOefl OCM BepXHMft 

P»A pOAMKOD 5 M HMttHMM p«A POAMKOB 6, CHa6- 

)KeHHwx pa3MeuieHHWMM b BepxHeii h Nuxoieft 
MacTjix Ha nx TOpuoBbix noeepxHOCTqx Bwnry- 

P3MM 7. MeJKAy BepXHMM M HtDKHMM p«A3MM 30 

po/uiKOB ycTaHOB/ieno cpeAHee qn/iMHApiiMe- 
CKoe Konbuo 8. Bepxnee 3. cpeAHee 8 m hmx<- 

Hee 4 I4M/1MH ApMHeC KMC KOAbU3 BbinOHHeHbl c 

na33MM 9 Ha o6pameHHUx APyr k Apyry noaep- 
xmoctax, rAe pscnoAoweHw awcTynw 7 ponw- 35 
kob. Po/imkm 5 m 6 ycTaHOBneHbi b nasy 2 M 
psAManbHbix na3ax 10 Kopnyca. riaaw 10 Kop- 
nyca mmbiot b nonepeMHOM ccmghmm Kopnyca 
paBHOMepHo M3MeH«K)U4yiocji r/iy6MHy ot bw- 
CTynoB 11 k on3AMH3M 12 Ana paAManbHoro 40 
nepeMemeHMji poahkob. Ko/ibus 3. 4 m 8 yda- 

HOOneHW C B03MOKHOCTbK> BpaiueiiMA OTHOCM- 
Te/ibHo npoAO/ibHovi ocm xopnyca. a aamhs 
P330B 9 Konexx b nonepeMHOM nnocKocTM Kop- 
nycs paBHa paAMd/ibHOMy nepeNiemeHMw po- 45 
/)mkob. B Kopnyce Bbino/iHen ocesoC^ K3Han 13. 



YcTpoMCTBo pa6oT3eT c/ieAyK)U4MM o6pa- 

30M. 

Yctpomctbo na KO/ioHHe 6ypM/ibHyx Tpy6 
cnycxaiOT b CKB3>KMHy m npM aoctm^kchmm mm 
BepxHeM rpsHMUw CM»Toro ysscTRs o6caAHO& 
KO/iOHHbi cnycx npexpsmaiOT. 33TeM OMeHb 
MeAieHHo BpamaiOT xonoHHy 6ypM/ibHux 
Tpy6. Ec/w ko/iohh3 Tpy6 cbo6oaho epsuiaer- 

CH 3TO yK33blB3eT H3 TO. MTO P«Abl pOAMKOB 

BepxHMCi 5 m hmwhmm 6 (<|)Mr. 1-4) eme ne 

B33MMOAeMCTByK)T CO CMflTWM yMSCTKOM o6* 
C3AH0M KOAOHHbl. He3H3MMTeAbHO yBe/IMMMB 

rny6MHy cnycx3 ycTpotiCTBa, BHOBb epaujatOT 
KOAOHHy 6yp.M/ibHux Tpy6. /JaAbHertujMM cnycx 
ycTpoMCTBa npeKpsiuaioT b tom c/iyvae. ec/iw 

npM BpdlAeHMM KOAOHHbl Tpy6 B03HMK36T CO- 

npoTMBAenne ee BpameHMK). mto c bm AeTe a bCT- 
ByeT 06 ynope poamkob ycTpoMCTBa b cmatuA 
ywacTOK o6caAHo^ koaohhw. flocAe 3Toro co- 

3Aa»OT UMpKyAJIUMK) npOMWBOMHO* XMAKOCTM 

b CKB3>KMHe, KOTopsd npoxoAMT Mepes ocesoA 
K3H3A 13 Kopnyca 1 m nocAe BbixoAa M3 Hero 

OMblBaeT pOAMKM M CnOC06CTByeT MX OXA3)KAe- 
HMK). npM BpameHMM KOAOHHbl 6ypMAbHblX 

Tpy6 opamaeTCP xopnyc 1 ycTpoficTBa. npM 
3tom poamk, H3xoA«t4MMC« bo BnaAMHe 12 pa- 
AMdAbHoro na33 10 Kopnyca ($Mr. 4), oKa3biea- 
eTc» npMxaTbiM oahobpcmchho k cm»to^ 
CTenxe o6caAHOrt koaohhw m Any p3AM3AbHOro 
nasa Kopnyca. B pesyAbTdTe Mero npOMexoAMT 
nepexaTbtBdHMe poamkb no ynoM«HyTUM no- 
aepxHocTAM o6caAHO^ KOAOHHbi m Kopnyca yc- 

TpOMCTBd. B TO Xe BpeM« POAMK. 

pscnoAO)KeHHbift c npoTMBonoAoxcHOA cropo- 
hw Kopnyca 1. ynMpaeTcw b HecMHTyio CTenity 
o6caAHO« koaohhw m nepexaTWBaeTcn oaho- 
BpeMeHHO no 3to^ noBepxnocTM m Any paAM- 
SAbHoro na3a xopnyca. npM 3tom 
HanpaBAeHMe nepexaTwaaHMA poamkob m spa- 
meHMe, cansaHHwx c hmmm Bepxnero, cpeAne- 
ro m HMXHero umamhapmmcckmx KOAeu 3, 8 m 4. 
coBnaAaeTC HanpaBAeHMeM apameHMn xopny- 
ca 1 ycTpoMCTBa. B npouecce nepexaTwaaHMa 
Poamkob no Any paAMaAbHoro naaa 10 ohm M3 
anaAMHw 12 nepeMemaiOTca na BepuiMHy 11, 
mjo conpo80XAaeTCA npMHyAMTeAbHWM bw- 
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.AOHtteHweM po/ihkob us Kopnyca noA ACmct- 
BweM oo3HMKa»oinero 6oKOBt>ro (Bbmpao/in»o- 

U4er0) yCM/lMfl. (IpH BWABMXeHMM p 0 /lMKOB MX 

Bbidynw 7 nepeMemaKnca no naaaM 9. koto- 
pwe npeAycMOTpeHbi b Ko/ibijax 3. 4 m 8. Hpn 5 
3tom TpaeKTopun nepeMeiMeHM» ocm Bpsme- 
hm« ()o/iwk3. nepeKaTbiBa»omeroc« no HecM*- 
tom CTeHKe o6c3ahoi* ko/iohhu , 6yAeT MMeTb 

BMA OKpyXHOCTM, n0K333HH0M H3 (J>Mr. 4 

cn/ioiuHOM /lMMwew, ueHTp kotopom coBnaA3eT 10 

C UeHTpOM 06C3AH0M KO/IOHHbl. OCb *e Bp3~ 

menus po/iMKa, nepeKSTwaaioiAerocn no cm*- 
tom CTeHKe Ko/iOHHbi m BbinpaB/isitoitiero ce. 
6yAeT nepeMeinsTbca no n3ps6o/iMMecKOM 

TpaeKTOpMM. K0T0p3» ROK333H3 H3 TOM we <(>M- 15 

rype nynKTMpnoM /iMHMe*. 3to npoMcxoAMT 
M3-3a Toro, hto ycM/we. Heo6xoAMMoe A^n bu- 

np3B/ieHMfl CMHTOrO yM3CTK3 o6c3ahom kohoh- 

Hbi BcerA3 MeHbtue ycM/iMp, neo6xoAMMoro 

AAA nepBMMH0MAe4>OpM3l4MMT0MXe KO/IOHHbt. 20 

Po/imk, nepeKBTbiaatoiUMMCfl no MecMflToii 
CTeHKe o6c3ahom KO/iOHHbt, nepeMemsacb M3 
BnaAMHbi 12 na BepujMHy 1 1 ahs psAMS/ibHoro 
ns33. OTOABMraeT xopnyc 1 ycTponcTsa ot ne- 

CMHTOM CTeHKM B CTOpOHy CMflTOM. BblABMXe* 25 

HMe po/iMKOB M3 Kopnyca npeKpaiuaeTcn 
nocne AOCTMxeHMn mmm Bepujun 1 1 AHa psam- 
a/ibHoro na33. MdKCMMa/ibHoe paccTOflHwe. Ha 
KOTopoe nepeMetuaeTCP po/itfc. Bbinpaannio- 
iumm CMnTyio CTeMKy o6c3ahom KonoHHbi. 6y- 30 
AeT paaHo cyMMe paccTOflHMii, Ha KOTopue 
BWABMr3K)TC« M3 Kopnyca ynoMqHyTbiM m npo- 
TMBO/ie>Kau4Mft eMy po/imkm. B c/iynae cmatma 
o6c3aho^ KonoHHbi Ha K3K0M-T0 ee yMacTKe no 
BceMy nepMMeTpy BbtnpaaneHMe ko/iohhm 6y- 35 
AeT ocymecTB/inTbca HenocpeACTBeHHo Bce- 

MM MeTbipbMfl PO/1MK3MM. TaKMM o6p330M. B 

npoqecce oahoto o6opOTa Kopnyca 1 ycrpoii- 
CTBa BbinpaB/ifleTcn ynacTOK o6c3ahom kohoh- 
hw. p3BHWM no A^MHe cyMMapnoa BwcoTe 40 
BepxHero m HM*Hero p*aob po/imkob. J\na bu- 
npaB/ieHMR HM*e/ie>KamMx cm«twx ysacTKOB 

06C3AHOM KO/10HHU yCTpoflCTBO A0nyCK3K)T M 

noBTopsK)T onMcaHHbie onepauMM. 

45 

n p m m e p. flonycTMM.o6caAHa» xonoHna 

AMdMeTpoM 299 MM (MdpKd CTd/tM K, TOnUIMHd 

CTeHKM 12 mm) CMATd Ha my6MHe 3000 m. 

Tpy6 T3KOM npOHHOCTM napyxHoe A3B/ieHMe, 

npM kotopom HanpaxceHMe 0 Te/ie Tpy6w aoctm- 50 
raeT npeAe/ia TeKynecTM, psbho 130 icfc/cM 2 . 

3TO 3H3HMT, HTO A/1« CMHTMJI o6C3AHblX KO/IOHH 
yKa3aHHOM npOHHOCTM AOCTdTOHHO HapyxHoe 

Aao/ieHMe nop«AKa 130 *rc/cM 2 BunpaB- 
zieHMii t3kmx ko/iohh Tpe6yeTC« TaKxe A3B/ie- 55 
HMe (m/im 6oKoaoe Bbinp3B/inioiMee ycMnwe) b 
npeAe/iax 130 xfc Ha ksxaw* kb3ap3thuA 
caHTMMeTp KOHTaxTa pa6oMero 3/ieMenTa (b 

A3HH0M C/iyMSe PO/IMKOB yCTp0MCTB3 CO CMfl- 
TOM CTeHKOM 06C3AHOM KO/IOHMbl. 



YCTpoMCTBo cnycKaeTCP Ha rny6M?iy 3000 

M H3 6ypM/lbHOM KO/lOHlie AM3MeTpOM 140 MM 
(M3PK3 CT3HM K, TO/llUMHa CTeHKM 10 Mm). [lpM- 

BeAeHHbiM Bee 1 nor. m tskom ko/iohhw paBeH 
Pnp = 38.8 Krc/M. npeAe/i TeKynecTM (he* = 
5000 Krc/CM 2 . 

Bee Bee* 6ypM/ibHOM ko/iohhw 6yAeT 

P = 38,8 -3000= 116400 kFc. 

llpM K03(()(J)MUMeHTe 33n3C3 npOMHOCTM 

K - 1.3 

- 2i**i - 5000 - . 



a A on.=^==^=3846 xrc/cM 2 

(t) 



a np = /oT+3r5 ac : 
p 

Oh = « : 

^ce«i.Tpy6w 

S C eM.Tpy6w = 40.7cm 2 : 
"»= 12 £^= 2860 Krc/CM 2 . 
MoMeHT conpoTMB/ieHMn xpyneHMK) 

„- d _0,12 _ naR 
D ~ UJA ~ 0,86 * 

W D m d - cootb6tctb6hho Hapy*Hufl h 
BHyTpeHHHA flwaMeTpw 6ypMrtbH0iPi ko/iohhu. 
m: 

W=iH^(,- 0 .86«) = 
= 0,000244 m 1 = 244 cm 3 . 

M3(1) 

3r 2 ac =f/ 2 P ; 



Tirar — 



np *~ O m2 • 



V 3 

OTKyAa AonycTMMbiM momcht, c kotopwm 

MO)KHO CKpyHMBaTb 6ypM/1bHyK) KO/lOHHy A^» 

npMBeAeHMR ee bo apameHMe. 6yAeT 
M =W /"^cLh =2 44 /3846 ^-2860^ 

=36ii20Kr 3 . C M = 36iiKr m. 3 
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TorAa ycn/ine. B03HWKaiomee ot 3ioro mo- 

M6HT3, COCT3BMT 

Q =f = ws = 40573 * rc - 

2 

rAe Di - HapyxHwvi A^aMeTp Kopnyca yCTpofl- 
ctb3 (M3roTaB/iMBaeTC« M3 YET AnaMeipoM 
178 mm), m. 

ripw Bbicoje OAHoro ponwica 100 mm, A*a- 
Meipe 40 mm ii BbiABM)KeHMii Kd)KAoro po/tuxa 
M3 Kopnyca yorpoviCTBa Ha 5 mm n/iomaAb koh- 

T3ICTa Skoh, po/imkob CO CM3T0M CTeHKO* o5- 

caAHort KO/iOHHbt 6yAeT M3MeHHTbca ot 1 ao 
145 cm 2 . 

BoKOBoe BbinpaB/tatoiuee ycunne, co3A3* 
BaeMoe ycTpOMCTBOM, paeHo 

o - — 

OKOH 

3to ycn/ine no Mepe BbiABMwenMfl ponn- 
kob us k3H3bkm Kopnyca vcTDOMCTBa 6vneT 
M3MeHflTbC» ot 40573 ao 280 kFc/cm 2 . mto 
3H3MiiTenbHO npeBOCxoAMTycM/iwe. neo6xoAM- 
Moe A"st BwnpaBneHM« paccMarpMBaeMOrt 

CM5TTOM 06CdAH0ft KOHOHHbl. 



A- A 




(pup! 



CD o p m y n a M3o6peieMHfl 
Yctpomctbo a^» BbinpaaneMnn o6c3Ahom 
ko/iohhw. BK/i>OHaK)iMee Kopnyc c KOHnnecKM- 
mm npflMOM m o6paTH0M HanpaB/iflJomuMM 14 
5 Ko/ibueBUM naaoM Ha HapyttHOii noBepxHo- 
cth, noc/ieAOBdTenbHo ycTanoB/ieHHwe b 
KonbueeoM na3y xopnyca Ko/ibqa c naaaMM Ha 
B33MMHO o6patAeHHbix noeepxHOCTax. ycTa- 
HOB/ieHHbie Ha Kopnyce Me*Ay KO/ibqaMM c 

10 803M0)KHOCTbK) BP31HCHM9 PO/IHKH C BblCTyna- 

mm b BepxHert m HMMHei^i MacT«x, pacnonoxeH- 
humh b nasax KO/ieu. OT/iMMatoujeecn 

T6M, HTO, C Ue/lbK) nOBbtUieHMfl HdA6)KH0CTM 

pa6oTbi ycTpOMCTaa aa cmgt npeAOTBpaujeHMfl 

15 erO 3dK^MHM8aHM59 B CKB3)KMHG np* OAHOBpe- 

MeHHOiH 3kohommm 3HepropecypcoB 3a CM6T 
dOecneseHMfl yMeHbtiienMsi KpyrstiueroMOMeH- 
Ta. na napyacHoft nosepxHOCTM xopnyca bw- 
no/iHeHbi paAnanbHwe na3bi» MMeioujue b 

20 nonepeHHOM csmchmm xopnyca paaHOMepno 
M3MeH5HOiuyiocsi rny6nHy j\nn paAwanbHoro 
nepeMeuieHMA po/imkob, nptmeM po/imkm paa- 
MetueHbi b paAna/ibHwx na3ax xopnyca c 
B03MO)KHocTbK) paAna/ibHoro nepeMeme- 

25 HMfl, Ko/ibua ycTanoaneHbt c B03MowHOCTbK> 
BpaiueuMfl oTHOCMTenbHo npoAO/ibHovi ocm 
Kopnyca, a a*hh3 na30B xoneu b nonepeMHOtf 
n/iocxocTM Kopnyca pasna bg/immmhg paAwa/ib- 
Horo nepeMeineHMA po/imkob. 

40 
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[1st page] 

(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 
gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2] 
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[figure under first page of columns 1 and 2] 

[see Russian original for figure] 
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[Abstract, 2nd page, 1st column] 

annular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1, a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement. In annular 
slot 2, rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1, said rings 
having slots 9 on facing surfaces, 



[Abstract, 2nd page, 2nd column] 

where lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6. A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes. If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same time saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A — A section in 
Fig. 1; Fig. 3 shows the B — B section in Fig. 1; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered forward and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces. The middle cylindrical ring 8 
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4 
cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are 
disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 10 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 13 is made in the body. 
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The device operates as follows. 

The device is lowered downhole on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the fluid passes through axial channel 13 of body 1 and 
after it emerges from the channel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig. 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body 1 is set on the uncollapsed wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 connected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 10, they move from 
depression 12 to high point 11, which is accompanied by forced 
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advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncollapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening it will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 12 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall. The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body 1 of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example. Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 
kgf7cm 2 . This means that an external pressure on the order of 130 kgf/cm 2 is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 130 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 
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The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm (grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to P re \ 
= 38.8 kgf/m, the yield stress is a y = 5000 kgf/cm 2 . 

The weight of the entire drillstring will be 

P = 38.8-3000 = 116,400 kgf. 

For a safety factor K - 1 .3 

<W. = ^™3846kgf/arf 

p 

° n = s ; 

^p/pe cross secf/on 
^/7f/?e cross section = 40.7 crn^ ; 

116400 



" 40.7 
The torsional moment of inertia is 



= 2860 kgf /cm 2 . 



v^.(i-<> 

D 0.14 

where D and d are respectively the outer and inner diameters of the drillstring, m; 

w= ai4£i£ (l _ 08(?)= 



From (1) 



16 

= 0.000244 m 3 = 244 cm 3 . 



2 _ _2 
Urn °n 



,a " W \ 3 

Hence the permissible torque that can be applied to the drillstring to make it rotate will be 

4 



3840-2860 



M=W J2L-Zl = 2 *. x 3 
= 361 120 kgfcm = 361 1 kgf-m 
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Then the stress arising from this torque is 

_ M 3611 , 

Q = — = = 40573kqf . 

D, 0.089 y 

2 

where £>i is the outer diameter of the body of the device (manufactured from drill collar of 

diameter 178 mm), m. 

For a height of one roller equal to 100 mm, diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, the contact area S con between the rollers and the 
collapsed casing wall will vary from 1 cm 2 to 145 cm 2 . 

The lateral straightening stress created by the device is equal to 

= _0_ 

ragHenirg q 

°hon 

This stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgf7cm 2 , which significantly exceeds the stress required to straighten the 
collapsed casing under consideration. 
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A device for straightening a casing, including a body with tapered forward and 
reverse guides and an annular slot on the outer surface, rings with slots on facing surfaces 
that are mounted in series in the annular slot of the body, rollers with lugs m the upper and 
lower parts that are disposed in slots of the rings, said rollers being mounted on the body 
between the rings so that they can rotate, distinguished by the fact that, with the aim of 
improving the reliability of operation of the device by preventing it from jamming in the well 
while at the same time saving energy resources by reducing the torque, radial slots are made 
on the outer surface of the body that have, in the transverse cross section of the body, a 
uniformly varying depth for radial displacement of the rollers, where the rollers are disposed 
in the radial slots of the body so that they are capable of radial displacement, the rings are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
the slots in the rings in the transverse plane of the body is equal to the radial displacement of 
the rollers. 



[figures under columns 7 and 8] 

[see Russian original for figure] 

A— A 

[see Russian original for figure] 

Fig. 2 

B—B 



Fig. 3 
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